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SPECIFICATIONS 


VERTICAL AND HORIZONTAL CHANNELS 
(enticaly 


Bandwidth’. 6... ee cesses eee aes 


Senaitrvity:, 


Attenuator: 


Gain Control... 


Input Impedancet,,,... 


Couptin 


Relative Phase Shift Between Channelsr. . 
SWEEP GENERATOR 


Reourrent Typer. 6.06.0 s cee eee eee 


Syne Provisions". 


Frequency Coverage: .....s00seeee 


Blantang:, 


GENERAL 


CR Tub 


Power Supplies: 6... sce eee e eee 


DC to 200 ke (2 db point}, 

wl V (peak to peak) per 1/4" (uncalibrated), 
3-posttion, compensated type. 

Contmuously varjable, 

3.6 megohms shunted by 35 jue, 


Either AC or DC, selected with the mput 
attenuator switch, 


Any portion of a 2" x 2" trace may be posi- 
tioned on any portion of the CR tube screen, 


A positive signal applied to the vertical chas- 
nel vill deflect the beam up, a positive signal 
apphed to the horizontal channel will deflect 
the beam to the left, 


Lege than 5 degrees, 


‘Linear saw-tooth produced by mulyyibrator type 
generator. 


Either internal or external syne may be switch 
selected, The sync level is automatically main- 
tained over a range of 1/4" to 2" vertical trace 
hesght, 


From 5 ops to 50 ke in four overlapping ranges, 
Lower sweep rates may be obtamed by adding 
capacity to the “External Capacity” bundingpost 
gn the front panel. 


‘The retrace (or flyback) cycle 1s blanked incon- 
junction with the mternal sweep generator, 


Type 3RP1, medium persistence, green trace, 


Transformer operated, fused, The B+ supply 
uses a 6X4 tube as a full-wave rectifier. The 
high voltage supply uses a 1V2 tube andthe bias 
supply uses 2 silicon rectifier wm half-wave 
cireuits, Critical voltages are regulated with 
‘YVR tuhes, 


mS) 
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Japut Connections: 


Net Weight. . 


Shipping Weigh’ 


Yertical and borizonta inputs are 5-way bindig 
posts. with 3/4" spacing, External sync and ex- 
ternal capacity are also 5-way hinding postslo- 
gated on the front pancl. 


12-1/2 Los, 
14 Ibs. 


8-5/8" high ¥ 4-5/8" wide x 12-3/4" deep, 
everall, 


(INTRODUCTION 


‘The Model 10-LO Oscilloscope was designedasa 
small compact instrument containmg xdentical 
DC coupled vertical and horizontal amplifiers. 
DC coupling m the amplifier channejs of the 
10-10 Oscilloscope allows it to be used with 
low frequency phenomena from over 200 ke 
down to DC. The small physical size of the 


10-10 tends to ayeviate workshop congestion 
and permits the oscilloscope to he moved about 
with ease. Also, the negligible phase shift be- 
tween the rertical and horizonta amplifiers 
makes the 10-10 ideal for spenialized uses such 
as compater read-out 


CIRCUIT DESCRIPTION 


Amplifier Cirouit 


Since the vertical and horizontal amplifier 
circusts are identical, only the vertical circuit 
wily be discussed. 


A vignal apphed tothe VERTacal INpul termmais 
as coupled to the grid of VI2A yaa the Lrequency 
compensated attenuator network, Capacitor Cl 
acte a a blocking capacitor in the AC positions 
of the VERTICAL switch. 


Tube Vi2A is ap input 
Be reference is estahl 


gieual £ 


fen) Gain eo 


Simultaneously, the push-pull output of the 
horizontal amplifier 18 applied fo the horizontal 
plates of the CR tube, creating @ complete 
pattern on the CR tube face, 


Vertical centermg is accomplished by adjusting 
control R13 whieh changes the bias at the grid. 
Of VIA. The effect of tins change is coupled 
through the push-pull driver and output stages 
to the CR tube, 
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‘V8A, the sync cathode follower, receives either 
an EXTernai SYNCbronizing signal irom the 
binding post or an INTernal SYNChronving 
signal from the vertical ampiifier. The syn- 
chronizing signal 16 applied to the sweep tmuilti- 
sabratar. 


Ki the Linear output of the swaep generator is not 
desired for a special application, a signal of 
any shape may be applied to the HORzontai 
INput terminals, This external signal will then 
be amplified in the horizontal channel and 


applied to the horizontal plates of the CR 
tube, 


Powar Supplies 


The fused power transformer feeds the 10-10 
Power Supply, The full-wave B+ supply contains 
‘V10, Va, and four filter capacitor sections, 
The half-wave B- supply contains the silicon 
diode rectifier, Vi1, and three filter capac- 
itor sections, Tube V8, with the high voltage 
iilter and the bleeder network, supply operating 
voltages for the CR tube, 


CONSTRUCTION NOTES 


This manual is supplied to assist you in every 
way to complete your kit with the teast posaiie 
chance for error, The arrangement shown 15 
the result of extensive experimentation and 
trial, f followed carefully, the result wit be a 
stable instrument, operating at a high degree 
of dependability. We suggest that you retain the 
manual in your files for future reference, both 
an the use of the instrument and for its main- 
tenance, 


UNPACK THE KIT CAREFULLY AND CHECK 
EACH PART AGAINST THE PARTS LIST. In 50 
doing, you will become acquainted with the parts, 
Refer to the charts and other talormation onthe 
instde covers of the manual to help yon identify 
the components. Hf some shortage or parts 
damage 1s found in checking the Parts List, 
please reed the HEPLACEMENT section and 
supply the information caltedior therein, Include 
al} mspection ships in your letter ta us. 


Resistors generally have a tolerance rating of 
10% unless otherwise stated in the Parts List. 
‘Tolerances on capacitors are generally even 
greater. Limits of +100% and -20% are common 
Tor electrolytic capacitors. 


We snggest that you do the following before work 

18 started, 

1. Lay out all parte so that they are readily 
available. 

2, Provide yourself with good quality tools. 
Besic tool requirements consist of a screw- 
chiver with a 1/4" blade, a small screw- 
driver with a 1/3" blade; ‘Iong-nose pers. 
wire cutters, preferably separate diagonal 
cutters; a pen knife or 2 tool for stripping 
insulation from wires; a soldering iron (or 
gun) and rosin core solder. A set of not 
Grivers and a put starter, while not neces- 
sary, will aid extensively m construction of 
the Kit. 
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J Most xt burlders fing st netpfut to separate the 

various parts mto convenient categories, Muffin 
tins or molded egg cartona make convenient 
trays for small parts, Resistors and capact- 
tops may be placed with their lead ends in- 
serted tn the edge of a piece of corrugated 
cardboard unt! they are needed, Values can 
ve written on the cardboard next to each 
component, The jflustratiun shows one method 
that may be used, 


PART PARTS 
No. Per Kit 


DESCRIPTION 


PARTS UIST 


DESCRIPTION 


PART PARTS 
No, Per Kit 


Resistors 


1-8 8 100 9 1/2 watt 
(brown-bjack-brown) 
1900 2 1/2 watt 
(brown-biack-red) 

10 KO 1/2 watt 
(orown-black-orange) 
15 Ko 1/2 watt 
{orown-green-orange) 
22 KO 1/2 watt 
{red-red-opange) 

41 KQ 1/2 wntt 
(yellow-miotet-orange 
100 KA. 1/2 watt, 
(brown-biack-yellow) 
150 Kf 1/2 watt 
(brown-green-yellow) 
J megohm 1/2 watt 
{brown-black-green) 
2200 8 1/2 watt 
{red-red-red) 

380 Kez 1/2 watt, 9% 
{oraage-orange-yellow-gold) 
36 KO 1/2 wnt, 8% 
(orange-blue-orange-gotd) 


La 2 


1-44 3 


1-132 1 20 Kf 1/2 watt, 5% 
(red-btack-orange- gold) 
JA-8 2 10 KN 1 watt 
(brown-black-orange) 
A260 2 15 K@ 1 watt 


(brown-green-orange) 


1A-3T 1 3.3 megohm 1 wntt 
(erange-orange-green) 
1B-3 2 10 Ko 2 watt 
(brown-black-orange) 
1B1i 4 22 KO 2 watt 


(red- red-orange) 


Resistors (cont'd) 


1BAay 1 6800 9 3 watt 
(ptue-gray-red) 

2-128 2 3.3 megobm 1/2 watt, 5% 

36-6 1 330 & 7 wntt vire-wound 

BG12 002 700 & 7 wnt wire-wound 

35-19 2 2000 @ 10 watt wre-wound 


Controls-Switches 
i 


oO 2 20 Ka Linear control 

10-17 1-1 megohm jinear control 

10-57 2 10 K@ Itnear contro}, tab 
mounting 

10-58 1 100 K@ Lnear control, tab 
mounting 

10-60 1 800 K@ finear control, tab 
mounting 

19-40 1 500 KO linear control with 
on-off switch 

63-200 I 9-position switch with 3 meg- 
ohm control 

63-201 2 6-position switeh with § K2 
control 

Lapacitors, 

20-1 2 AT ent silver mica 

20-43 2 290 wut mica 

21-21 1 200 pyrf disc ceramic 

21-21 3 02 wid dise ceremic 

21-36 1 002 ufd dise ceramic 

21-42 1 101 ufd dise ceramic, 1600 

23-11 2 +1 bfd tubular 600 V 

23-28 1 -1 pid tubular 200 V 

23-29 2 1 fd tabular 1200 ¥ 

23-58 1 2 wid tubular 200 V 


DESCRIPTION 


100-100-100 ufd at 150 ¥ 
electrolytic 

40.40.3040 pfd at 

400 V - 350 -250-¥V - 150 V 
electrolytic 

1 widMylar* (polyester film) 
Dual trmumer 


3/4" rubber grommet 
1/2" rubber grommet 
5/16 rubber grommet 
Cushion strip 

Line cord stram rehef 
msulator 

Length black test lead 
Length red test lead 
Length shielded cable 
Length hookup wire 
Length bi-voltage insulated 
ware 

Length insulated Sleeving 


Cabinet 
Chassis 


Front pune! 

Panel mounting bracket, left 
Pane] mountteg bracket, right 
‘Transformer mounting 
bracket 

Rear panel pracant 

Rear pane] support bracket 
Contro} mounting bracket 

CR tube stneld 

Bezel 


3.48 x 9/16" REMS 
8.32 x 3/8" RHMS 

8-32 = 5/8" EMS 

#10 x1/2" selt-tapping screw 
6-82 x 3/8" BEMS 

3-48 x 1/2” FEMS 

3-48 not 

6-82 nat 

8-32 not 

Control nut 
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PART PARTS 

No. Per Kit 
Capacitors {cont'd,) 
35-1081 
25-1091 
27-49 1 
31-18 2 
Insulators- Wire 
73-2 1 
1303 4 
Thad a 
73-5 1 
75-24 1 
84-1 1 
341-2 1 
343.3 1 
34de1 1 
344-13 1 
346-1 1 
Sheet Metal Parts 
90-146 1 
200-M266 1 
208-206F374 

1 

204-M323 1 
204-M324 1 
204-M325 1 
204-326 1 
204-M327 1 
204-M349 1 
206-131 1 
210-12F 1 
Hardwnre 
350-2 2 
250-18 04 
250-26 7 
250-88 2 
250-89 28 
250-136 20 
252-122 
252-8 87 
252-4 4 
252-7 7 
252-22 4 


4-32 speedaut 


*MuPont Registered Trademark 


PART PARTS 
_No.  PerKit 


Hardware (cont'd) 
252-82 1 
25-10 7 
254-1 a5 
254-2 4 
254-4 4 
254-728 
B55"2 4 
255-29 20 
259-1 a 
258-100 4 
Tubes-Lamp 
ai-25 2 
411-59 1 
411-641 
411-65 1 
4-73 B 
411-121 8 
4l1-1400 1 
411-1421 
412138 1 


DESCRIPITION 


Speednut Gor neon lamp) 
Control flat washer 

#6 lockwasher 

#8 lockwasher 

Control lockwasher 

#8 lockwasher 

#8 x 3/16" spacer 

#8 x1/32" spacer 

#6 solder lug 

Control solder ug 


12AU7 tube 
OA2 tube 

8X4 tube 

192 tube 

12BHy tube 
8Bs6 tube 

‘0C2 tube 

3RP1 CR tube 
Neon pilot lamp 


Connectors- Terminal Strips-Sockets 
w-5 UT ‘Ramana pig sleeve, black 


710-6 
M1? 
280-1 
427-8 
438-13 
100-Mi 6B 
100-M16R. 
431-10 
431-14 
481-16 
431-35 
481-38 
434-15 
£24016 
434-41 
481-1 


BH ow amr mmn mean oe 


481-3 1 


Banana plug sleeve, red 
Binding post insulator 
Alligator clip 

Binding post bese 

Banana plug 

Binding post cap, black 
Binding post cap, red 

3-lug terminal strip 

2elug terminal strip 

2-lug termmal strip 

lug terminal strip 

3-lng termmal strip 

7epin tube socket 

Q-pin tube socket 

12-pin tube socket 
Capacitor mounting wafer, 
metal 

Capacitor mounting wafer, 
phenatic 


Red knob, dual control front 
section 

Black knob, dual contro] rear 
section 

Black knob, small 


step, 


To avoid breaking internal connections whus 
stripping insulation from the leadsof trans- 
formers or similar components, care should 
br taken not to pull directly on the tead, In- 
stead, hold the lead with phers while it 18 
bemg stripped. 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No. PerKit 
‘Miscellaneous (cont'd) 
Power transtormer 40 1 Graticule 
Silicon rectifier, K-200 414-9 1 Green plastic grid screen 
Line cord , 421-1 1 1-1/2 ampere 3AG fuse 
Handle 423-2 1 Tuse holder 
Rubber feet 331-6 Solder 
595-346 1 © Manual 
PROPER SOLDERING TECHNIGUES 
Only a stall percentage of HEATHICIT® equip- 3,_-Leads on remstors, capacitors and similar 
tment purchasers find if necessary to return an components are generally much louger than 
instrument for factory service. Of these instru ihey need to be to make the required con- 
ments, by far the largest portion malfunction nections, In these cases, the leads shouldbe 
due to poor or improper soldering. cut to proper length before the partis added 
to the chassts, In general, the leads should 
If terminals are, byightand clean and free of wax, be just long enough to reach their termin- 
irayed mmpulation and other foreign substances, ating points, 
no difficuty will be experienced in soldering. 
Correctly soldered connections are essential tt 4. Wherever there is a possibility of bare leads 
the performence engineered into a kil fs to be shorting to other parts or tathe chassis, the 
fully realized. 1 yon are a beginner with no leads should be covered with insulating 
experience m soldering, a helf hours prachee sleeving, Where the use of sleeviug is spe- 
with some odd lengths of wire may be a worth- evfically intended, the phrase “use sleevmg” 
while mvestment. is included in the associated coostruction 
step, In eny case where there is the pos- 
For most wiring, 2 25 to 100 watt iron or its sibility of an ummtentional short eiroull, 
equivalent mn a soldering gun is very satistactory, sleeving should be used, Extra sleeving is 
A lower wattage iron then this may not heat the provided for this purpose, 
connection enough to flow the solder smoothly 
over the joint, Keep the irou tipelean and bright 6. Crimp or bend the jead (or leads) aronndthe 
by wiping it from time to ime with a cloth, termina to form a good joint withont re- 
lying on solder for physical strength. If 
CHASSIS WIRING AND SOLDERING the wire 18 too large 10 allow bending or f 
whe step states thet the wire is not to ve 
Untess otherwise indicated, the wire used crimped, position the wire 50 thet a good 
fn construction of this iit 1s the type with solder connection can still be made. 
eolored insulation (hookup wire), The 
larger, high voltage, insulated wire is used 6. Position the work, ifposmabje, sothat gravity 
only where it 1s called for in a construction ‘will help to keep the solder where you want 
step. In preparing a length of hookup wire, it, 
1/4" of insulation should be removed from 
each end unless directed otherwise inthe 7. Place a flat side of the soldering iron tip 


against the joint to be soldered until it is 
heated suificiently to melt the salder, 


Thus place the solder against the heated 
terminal and it will immediately fjow over 
the joint, use only enough soqdey to thor- 
oughly “wet” the junction, Tt is usually 
not necessary ta iil! the entire bole in the 
terminal with solder, 
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@, Remove the solder and then the iron from 
the completed junction, Use care nottamove 
the leads until the solder 19 solidified. 


A poor or cold solder joint will usually look 
crystalline and have a gramy texture, or the 


solder wil stand up in a blob and will not have 
adhered to the joint. Such joints should be re- 
heated until the solder flows smoothly over the 
entire jwiction, In some cases, it may beneces- 
sary to add a little more solder to achieve a 
smooth bright appearance, 


CRIMP WIRES _ HEAT CONNECTION 


‘COLD SOLDER JOINT 
CONNECTION INSUFFICIENTLY 
HEATED 


PROPER SOLDER 
CONNECTION, 


APPLY SOLDER ALLOW SOLDER: 


TO FLOW 


COLD SOLDER JOINT 
CONNECTION MOVED 
WHILE COOLING 


ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS KIT. THIS TYPE OF SOLDER, 
MUST BE USED FOR ALL SOLDEMING IN THIS KIT ALL GUARANTEES ARE VOIDED 
AND We WILL NOT REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER 
OR PASTE FLUXES HAVE BEEN USED. IF ADDIT]ONAL SOLDER IS NEEDED, BE SURE 
TO PURCHASE ROSIN CORE (60 40 or 50:50 TIN-LEADCONTENT) RA DIO TYPE SOLDER. 


Baw 
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STEP-BY-STEP PROCEDURE 


The following instructions axe presented in a 
logical step-by-atep sequence to enable you to 
‘complete your kit wath the least possible con- 
fusion, Be sure to read each step all the way 
through Vefore begmaang the opcciticd aperation. 
‘Also read several steps ahead of the actual step 
being performed, This will famllarize you with 
the relationsitip of the subsequent operations. 
When the step is completed, check it uff in the 
apace provided. This is parfoularly important 
as xt may prevent errors or omlasions, espe- 
cially xf your work is Interrupted. Some lat 
builders have also found it helpful to mark each 
lead in colored penesl on the Pyctorzal ag it is 
added, 


‘The fold-ont diagrama in this manusl may be 
removed and attached to the wall above your 
‘workmg area; but, because they aré an integral 
part of the instructions, they should be returned 
to the manual after the kit is completed, 


in general, the illustrations in this manual 
correspond to the actual configuration of the 
kit; however, in some instances the illvetra- 
tions may be slightly distorted to facilitate 


clearly showing all of the parts. 


‘The abbrewation "NS" indicates that 2 con- 
nection showld not be soldered yet as other 
wares Will be added, When the last wire 16 
installed, the terminal should be soldered and 
the abbreviation “S" toused toindieate this, Note 
that a number will appear after each soller 
instruction, This number indicates the number of 
leads that are Supposed to be connected to the 
teymunal Lo potot before it 1s soldered. For 
example, if the mstruction reads, "Counect a 
Jead to lug 1 (S-2),"" it will be understood that 
there will be two leads connected tothe terminal 
at the time st 1s soldered, (In cases where a lead 
passes through a terminal or Tug and then con- 
neets to another point, it willcountas two leads, 
one entering and one leaving the terminal.) 


The steps chrecting the installation of resistors 
include color codes to help identify the parts, 
Also, if 2 part is identified by a letter-number 
designation on the Schematic, its designation 
wall appear inthe construction stap which directs 
its installation, 
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STEP-BY-STEP ASSEMBLY 


‘The construetion of this compact oscilloscope 
will start by prewiring the switches, followed 
by parts mounting and wiring of the front panel 
assembly, Next, the parts will bo mounted on 


PREWIRING FREQUENCY SWITCH 
Refer to Figure t for the foliowing stepa, 


() Place the FREQUENCY switch (463-200) 
on your work surface, In relerring to 
switch connections, such as FA4t 

‘The first letter "F" means the 
FREQUENCY switch, 

‘The second letter "A" means deck "A" 
of the switch (the deck closest to the 
front of the switch.) 

The number 4" means lug number 4. 


‘NOTE: Keep all leada as short as possibie when 
coptocting resistor and capacitors tothis switeh, 


(4) C10. Connect a 200 nef capacitor between 
Ings FA4 (NS) and FAS (8-1). Keep the body 
of the capacitor flat against the switch as 
shown in Figure 1. 


4 C9, Connect a ,002 yfd capacitor between 
lugs Fad (S-2) and FA3 (NS), Keep this 
capacitor close to the switch, 


fA 


\ 
‘CONTROL F, 
A 
3° \ ©, 


DECK A (FA 


SwiTCH F 


Figure 1 


the chassis and then on the rear panel support 
bracket, Finally, all of these assemblies willbe 
faatened together, and the ciremt wiring will be 
completed, 


A CB. Connect a.02 utd capacitor between lugs 
FA3 (8-2) and Fa2 (NS), Again, keep the 
capacitor close ta the switch, 


NOTE: Use the jarge diameter hookup wire 
only where specifically called for, The small 
diameter wire should be used in ail other steps 
that call for wire, When preparing 2 leagth of 
hookup wire, atrip 1/4" to 3/8" of insulation 
from each end, 


CONNECT A TO LUG 
CONNECT A ToLWG 
ef Layee wire Faz (Ng) The other 
ao end of each 
N7-3/4" wire Fb2 (S-1) of these 
\ wires will be 
Cf Bayer sore FBS (g-1) coanected 
ka? later. 
oF 13/4" wire FBS (8-1) 
(43 ware FBS (6-1) 
y 1-1/2" wire FEB (8-1) 
® ay “E 


SS =) 
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CONNECT A TO. LUG 
€9°2.3/4" ware FAB NS) 
NS ware FALO 5) 
(gh201/4" wire FAO (NS) 
es 2" wire Pal (NS) 


49 2 Girl FAIt (NS) 


(J R29, Connect a 100 K® (orown-black- 
yellow) resistor from FA8 (S-2) to lug 2 
of control F (6-1), 


This completes pre-wiring the FREQUENCY 
switeb, Lngs FA2, FA1O, and FALL are not yet 
soldered, 


PREWIA) 


THE INPUT TRIMMERS 
Refer to Figure 2 for the following steps, 


Note that trimmer jugs 1 and 2 are connected 
to the trimmer with the large insulator under 
the adjustment screw. 


Vertical Trimmer 


A Ra, Seteot one orthe dual trizomers (691-18) 
and connect a 3,3 megohm 5% resistor be- 
tween lug 1 (NS) and lug 2 (NS), Keep the 
leads of the trimmer components as short 
as possible and place them as shown in Fig- 
ure 2. 


CONNECT A FROM = TG 


C) C4. 47 put ca 
pacitor lug 2 (NS) lug 3 (NS) 
() R3, 330 Ko resistor 
(orange-orange- 


yellow-gola) Jug 2 08S) Ing 2 (NE) 
(») C2, 390 put ea 
/ pacitor lug $ (NS) lug 4 (NS) 
(#) R2, 36 Ke resistor 
(grange-blue- 
(4 Orange-gold) Ing 3 (NS) Ing 4 (NS) 
(iY 3” vare lug 4 (S2)__not comnected 


Hirjzonial Tommer 
Refer to Figure 2A for the followmng steps, 
( ) R-33, Connect 2 3.8 megohm 5% resistor 


between Jug 1 (NS) nnd lug 2 (NS) of the 
second dual trimmer, 


390 bur 
OR HT, 


TRIMMER. ASSEMBLY 


LARGE INSULATOR" 
VERTICAL TRIMMER 


Figure 2 


RIMMER ASSEMBLY 


LARGE INSULATOR 


HORIZONTAL TRIMMER 


Figure 2A. 
CONNECT A FROM To 
(7) C16, 47 putea lug i (NS) ug 4 (NS) 
pacitor 
(7) R82, 330 K2 
resistor (or- 
ange-orange- 
yellow) lug 1 (NS) lug 4 (NS) 
(1y c14, 390 nus ca- 
{ pacitor lug 3 (NS) lug 4 (NS) 
(7) R31, 36 K@ re~ 
gistor (orange- 
_tlilue-orange} lug 2 (NS) lug 4 (5) 
C3" ware lug 2 (NS) not connected 
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FRONT PANEL ASSEMBLY 
Refer to Figure 2 for the following steps, 


(/) R54, Mount the INTENSITY control A 
(#19-40), using a control lockwasher, eon- 
trol fat washer and a control mut as shown 
am Detail 3A and Figure 3, 


(-) R86, Mount the FOCUS control B (#10-1"2). 
Use a control solder lug (instead of a 
control lockwasher) and orient as shown 
an Figure 3. 


(“) R13 and R42, Mount the VERT:¢al CENter- 
ing cantrol © (10-10), nnd the HORizontal 
CENtering control D (10-10), Use acontrol 
solder Ing (instead of a control ockwasher) 
under each controt and orient the lugs as 
show in Figure 3, 


FRONT PANEL. 


Figure 3 


CONTROL NUT 


CONTROL FLAT WASHER 


conyRror 
LOcKWASNER 


Detail 8A 


(-Y’ Place the pilot jamp through its pole from 
the front of the panel. Fasten it in place 
with a speednut (#252-32} from behind the 
panel. 
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h Place the right panel support bracket jn its 
moonted position, Fasten it im place by 
tmounting the EXT. CAP. (external capacity) 
binding post as shown in Detail 3B, Orient 
the solder Jug in the direction shawn; danct 
overtighten the aut to avoid breaking the 
insulators, 

(tn the same manner, taount the VERT, IN 

(vertical input) binding post. 


a 


( } Mount the GND binding post, Mount 2-Ing 
terminal strip G under the nut using ¢wo 
46 lockwashers as shown wn Detail 3B, 


() Now bead the control solder lug from con 
trol D down until {t hes flat against Ing 
2 of termunal strip G (NE), 


() Mount the vertical trimmer using 6-32 x 
3/8" screwn and 6-32 nuts, Use a €6 lock- 
washer under the front aut and a #6 solder 
Ing under the rear nut, 


IMPORTANT NOTE: Make sure that you mount 
the correct (vertical) trimmer and that the large 
insulatar is toward the front panel, 


() Mount the left panel support bracket by 
anatalling the EXT.SYNC binding post, Orient 
the solder lug as shown in Figure 3, 


(f) i the same manner, tuount the HORIZ.IN, 
(horizontal input) binding post. 
(L) Mount the GND. binding post, with 2-tug 
terminal strip E under the nut'as wae done 
, With the other GND. binding post, 


(\!) Now bend the contra] solder lug fram control. 
C down until it lies flat agamst lug 2 of 
termbial strip E (NS), 


{) Monnt the horizontal trimmer using 6-32 x 
3/8” screwa and 6-32 nuts, Use a #6 lock- 
washer under the front nu and a #6 solder 
jug under the rear mut, 


INITIAL FRONT PANEL WIRING 


Reigr to Figure 3 for the following steps. 


(4 Connect a 5" hookup wre from tug 1 of 
terminal strip E (NS) to lug 1 of termmal 
strip G (NB), Rote this wre tightly against 
the front panel above controls C and D. 


Detail 3B 


) Strtp each end of two 3-1/2" hookup wires, 
Connect one of these wires to tha HORIZ. 
IN, solder lug (6-1), Leave the ather end of 
the wire unconnected and dressed up to- 
ward control B. 


A Connect the other 3-1/2" wire tathe VERT, 
IN, soler tug (S-1), Leave the other end cf 
the wire unconnected and dressedup toward 
the top of the panel, 


4 strip eneh end of at wire. Connect one 
end to lug Z af control C (S+1). Route the 
other end of this wire to the left support 
bracketand let it hang free toward the rear 
ot the bracket. 

(4 Strip each end of an 8-1/4" ware Conneet 
ane end to lug 2 of control D (8-1). Route 
the other end of this wire to the right sup- 
port hracket and let it hang free toward the 
rear af the bracket. 


(-9 Strap each end of a 4” wire and connect one 

end to lug | of terminal strip E (NS), Leave 
{ th other end tree, 

(*) Cut one lead of a 15 KO (brown-green- 
orange) 1/2 watt resister to 3/4" and place 
about 1/2” of sleeving over the fead, Con 
nect this lead to lug 3 of control D (S-i). 
‘Temporarily tay the remstor dody on con 
trol D, 
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CONTROL V 


METAL WAFER 


DECK 8 Wer. 


DECK A (VAL 


VERTICAL SWITCH v 


Figure 4 


(“4 Cut one lead of another 15 KQ (brown- _PRE-WIRING VERTICAL SWITCH V 
green-orange) 1/2 wntt resistor 103/4" and 
place about 1/2" of sleeving over the lead, Refer to Figure 4 for the following steps, 
Connect thus lead to lug 1 of controLe (S-1). 
‘Temporanly lay the resistor body on con- _—Select one of the two remainng switches (#63- 
trol C. 201). 

F 

( ) Connect a 47 KQ (yellow-violet-orange) re- SOUECT A Thom ive 70 

sistor from lug 3 of control C G-1)to wg 1 (0421/2 wire VBR G1: ot 

of termmal strip E (8-9). (Yeap (1) not connected 


v 
(4) Connect a 47 KQ (yellow-violet-orange) Rg ste wire VB3(S-1) not connected 
resistor from lug 1 of control D (8-1) to I nf 
ug 1 of terminal strip G (6-2). G'1-3/4" wire BSNS) VAT 6-1) 


4) R55, Comect 2 1 megohm (brown-black- San _ 
UO" Geeta) resistor rom tag dof contro: a (0) A'ghlded | VEI2 (21) not comnectea 
(S-1) to lug 3 of contral B (8-1). tue 
| (3) S-1/2" wire lug 2 of (6-1) not 
(4) R57. Connecta 3,3 megohm (orange-orange- ve ae contrel ¥ connected 
green) 1 watt resistor from lug 1 of contro: (4-1/2 wire ng 1 of (S-1) not 


B (S-1) to the control solder lug above thus control ¥ "  counected 
control (8-1), Place the body ofthe resistor Now make sure that there are na shori 

F t cir 
above the twn luge so that it will clear euits from the switch lugs and wires to the 


the cabinet when at 16 imstalled later. metal shield between the switch wafers. 
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METAL CONTROL H: 
WAFER 
“Sy 
at 


< 
BOTTOM VIEW 


TOP VIEW 
HORIZONTAL SWITCH H 


Figure § 
PRE-WIRING HORIZONTAL SWITCH H CONNECT A FROM LUG TO 
Refer to Figure 5 for the following steps, he & 
iu 
Select the remamang switch (#63-201), oy 3:]/2" wire HBT (S-1) not connected 
? 
CONNECT A FROMLUC To. (BP 3.1/4" wire tug 2 of (8-1) not 
Gib contro: H counected 
([9°3-1/2" wire HH2 (6-1) not counected 
rat (VY 4-1/4" wire lug 1 of (6-1) not 
OF ¥ wire HB3 (S-1) not couected control H connected 
’ 
a 
Ey 
oo 
as 
aS Ny 
EEE TS apuove - 
vein Sutge Twist ouyer 
LD Shab tro 
RiEaD AND 
oN 
Detail 44 
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Refer to Figure 6 for the following steps. 


() Mount FREQUENCY switch F (63-200) on 
‘the front panel using a control lockwasher, 
control flat washer and a control nut, 
Orient the switch as shown m Figure 6, 


(7) Cut off the excess length from the free lead 
of the 15 KQ resistor coming from lug 3 of 
control D, Now counect this lead to switch 
Jug FAO (NS). 


A Counect the tree lead uf the 15 5 coistur 
coming from lug 1 of contrel C to switch 
lug FAO (8-4). 


4 

(”) Cut one of the pilot tamp leads to 1" and 
place 3/4" of sleeving aver #, Now connect 
ts lead to switch lug FAL @-3). 


ue 
() Cut the other pilot lamp lead to 1-3/4" and 
place 1-1/2" of sleeving over 1t, Now con- 
nect this lead to tug 2 of control F (NS). 


(") Conaect the free end of the wire commg 
from switch lug PBS tothe EXT.SYNC.solder 
lug (8-1). 


CF Connect the tree end of the wire coming from 
switch lug FA2 to the EXT.CAP, solder lug 
Get). 


y Connect the free end of the wre commg 
from switch lug FB to lug 2 of the hort- 
zontal trimmer (8-3). 


c 


(FV taouul tervounted switen on tne rront 
panel with a control lockwasher, control 
flat washer and a control nut. 


Kes Connect a .1 utd 600 V capacitor from 
switch lug HA3 (NS) to HA (8-1), Orxentas 
shown and use sleeving on each lead, 


{ WY Couect the free end of the wire comngfrom 
the HORIZ, IX. solder lug to switch lug 
HAS (8-2). 
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(4 Connect the free and of the wire coming from 
lug 2 of the horizontal trimmer toswateh lug 
HBS (8-1), 


(4 Counect the free end of the wire commng irom 
switch lug HB2 to lug 4 of the horizontay 
trimmer (6-5), 


4 Connect the free end of the wire coming 
from switch lug HBS to lug 1 of the horl- 
zoutal trummer (S-4), 


(/) Connect the free end of the wire commg 
from switch lug FB3 to switch lug HAL2 


@1) 


Se Cut the lead et the unbanded ead of the ,2 
fd 200 V capacitor to 1-3/4" and place 
1-1/2" of sleeving over it, Connect this 
Jead to switoh lug FA2 (8-3). 


C'S Cut the other lead of this ,2 wed capacitor 
to 1-1/2", Place 1-1/4" of aleeving over 
the lead and connect it to lug 3 of control 
H (NS), 


(A stall vertical switeh V on the front panel 
with a control lockwnsher, control flat 
‘washer and control nut, 


() Connect the free end of the wire coming 
from lug 1 of the vertical trimmer to 
switch lug VB4 (S-2). 


(Connect the tree end of the wire commg 
from the VERT, IN, soider lug to switch 
lug VA3 (NS), 


(Aa, Connect a ,1 fd 600 V capacitor from. 
switch Jug VA3 (6-2) to VAI2 (8-1). Orient 
as shown and use sleeving on each lead, 


( F counect the free end of the wire coming 
from switch lug VBS to lug 2 of the vertical 
trimmer (6-4). 


Ke Connect the free end of the wre coming 
from switch lug VB2 to lug 9 ofthe vertyeal 
trimmer (S-5), 


(*) Connect a wire from lug 4 of the vertical 
trimmer (NS) to GND, jug G2, Solder this 
counection and solder the control solder 
lug (rom ander control D) ¢o lug 2 at the 
same time, 


() Connect a wire trom lug 4 of the vertical 
trimmer (NS) to the solder lug under the 
trimmer mounting screw near lug 4 (NS). 


(4) Connect a ware trom this same solder 1ug 
(G-2) to Ing 3 of control ¥ (8-1), 


(*) Comnect a 1-1/2" wire to lug 4 of the 
vertical irummer (8-5), Do not connect the 
other end. 


} Connect a wire trom lug 3 of the horazoatal 
trimmer (NS) to GND, lug B2, Solder this 
connection and solder the control soder lug 
{from neder control C) to tug 2 at the same 
time, 


(T Counect a wire trom lug 3 of the horizontal 
trimmer (M5) to the solder lug undey the 
trimmer mounting screw near lug 3 (NS), 


(A counece a wire from this same solder lug 
(S-2) to lug 4 of control H (8-2), 


(CF Comect a 1-1/2" wire to lug 8 of the 
horizontal trimmer (8-5), Do net comect 
the other end, 


(A Place a small black knob on each of the 
following controls and tighten the set- 
screws: VERT, CEN,, HOR.CEN,, FOCUS, 
and INTENSITY, 


& Jnstall_a large black knob on the ontsde 
shaft of the VERTICAL switch, HORKZON- 
TAL switch and FREQUENCY switch, Now 
taghten each setscrewso thatt rests against 
the Hat spot on its shaft, Donot overtighten, 


(J tostah,_a small ved imo on the meide 
shaft of each of these same three switches 
and tighten the setscrews, 


& Install_red binding post caps on the VERT, 
and HOR. binding posts. 


{ 


(?) Install black binding post caps on the re- 
maining bindmg posts, 
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CHASSIS PARTS MOUNTING 
Refer to Figure 7 for the following steps, 


(4 Locate the chassis, orient as shown, and 
install the four 5/16" rubber grommets 
AA, BB, CC and DD, See Figure 7, 

4 insta the remaimmg four 5/16" rubber 
grommets in the four holes in the upper 
chassis apron, 


& 


NOTE: Be sure that the blank spaces in all 
tube sockela face in the directions shown in 
Figure 7, 


(4 Mount 7-pun tube sockets V9, V10, andV11. 
‘Use 3-48 x 1/2” screws, #3%7/32" spacers, 
#3 lockwashers and 3-48 nuts as shown in 
Detail TA, Terminal strips are not used 
on these sockets, (This same hardware itne. 
up will be used to mount alltenof the chas- 
sig tube sockets.) 


(‘J Mount 9-pmitube sockets ¥2 and V6 and the 
small $-lug terminal strips N and P. Use 
{wa #3 ockwashers with cach terminaistrip 
as shown in Detail 7A. 


(+) Mount 9-pin tube sockets V1 and V5, alung 
with the small 3-lug terminal strips L and 
M, 


( ¥Mount 9-pin tube sockets V3 and V4, along 
wath small terminal strips J and K, 


(cut om the end of each lug of a9-pin 
tube socket as shown mDetail 7B, Now mount 
this socket, VI2, a3 shown m Figure 7, 
(4 8, Mount 2 10 K@ linear tab moutmg 
control (#10.57) at RO with the luge facing 
through the top of the chassis, See Detail 
1c, 


Y 

() R87, Mount the other 19 KO linear tab 
mocating voutrol #0-57) al ROT a she 
same manner, 


348 nur 


23 LOCKWASHER 
FLUG MINIATURE 
TERMINAL, STRIP 


sas wr 
wun d 
cocriksnen ® oy 
fla 
y 


aaex grows 
screw 


ing ho Src Wee 


Detar] 78 


PUSH 
TAB FLAT 


Detal 7C 
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Refer to Figure 8 for the next step, 


(A) Instat] the CRtube shietd on the rear chassis 
apron with 8-32 x 3/8" screws, #8 lock- 
‘washers and 6-32 nuts as shown, Insert 
the tube clamp portion throngh the large 
hole in the apron, Do not completely tighten 
the screws yet. 


REAR SUPPORT BRACKET PARTS MOUNTING 


Retr to Figure @ for the following steps, 


@) Mount a 1/2! rubber grommet an the hole 
‘below the position where ternunal strip Q 
will be mounted, 


UV) Mount 3-lug terminal strip Q using a 6-32x 
3/8" screw, #6 lockwashers and a 6-2 nut, 
Use 2 lockwasher both above and below the 
terminal strip mountmg foot, See Detail 9A, 


( } Mount 7-lug terminal strip R with 6-32 x 
3/8" screws, #6 lockwashers and 6-32 nuts, 


& 


e322 ons, 
Detail 94 


d 
(4) Mount tube socket V8 with 8-48 x 5/16" 
screws, #3 lockwasbers and 3-48 unts, 


\ 
(9) Mount two speednuts on the rear chassis 
flange, 


~~] 


6-224" screw 


caragiror 
Ne 


Sas BEAe cance 


SuPpoRT eAacKeT 
FO, #204-N327 


6-32 NUT 


capaciTon 
NeuNTING 
Maree 
(yeu) 


"6 Lockwasten 


oag Mr. x. 
3 
\ 
S TRANSFORMER 
« ehacner 2b8 25 
SS 


Figure 10 


Sy 


REAR SUPPORT BRACKET AND TRANSFORMER ( ) Mount the transformer bracket on the rear 

BRACKET MOUNTING chassis apron, Use three 6-32 x 3/8” 

gerews, 8 Inekwashows ond 8-29 nuts, 

Neler to Figure 10 for the following steps,  ( ) Mount the rear panel support bracket, Note 

that the two mounting screws also faatenthe 

{ ) Place 1/2" grommeta in the two large round capacitor mounting wafers, Fasten the two 

holes in the transformer bracket, capacitor mounting waters in position atthe 

| same time the rear support bracket 19 
(.) Place the 3/4” grommet. an the targe oval mounted, 

hole in the transformer bracket, 


--=—-s pees Se BE BREE EB 


| (_) Install the remaining 1/2" grommet in its 
() Mount two speednuta on the rear (lange ‘mounting hole in the chassis apron above the 
of the transformer bracket, CR tuhe shield. 
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Refer to Figure 11 ior the next step, 


( ) Fasten the front panel assembly to the 
ehassia assembly as shown in Figure 11, 
Use four 6-32 x 3/8" screws, two on each 
side, Insert them through the panel support 
brackets and through the sides of the chas- 
sis, Secure with #8 lockwasbera and nuts, 


Do not fasten the CR tube shield to the front 
panel unti} the CR tube 19 installed, 


TRASSIS ASSEMBLY 


CBASSIS WIRING 


Refer to Figure 12 {fold-out from Page 23) 
for the following steps, 


Connect each of the following wires coming from 
the front panel to its connection point on the 
chassis. Route the wires close to the chassisas 
shown, 


CONNECT THE WIRE COMING FROM 


Fone PANEL 
27 Reema 


“SBecsex senew 
3 


VS cockwannen 


# = 


Figure 11 


TO THE LOWER HOLE IN 


() BET 

(4) Lug 2 of control C 

(!) Lug 1 of terminal strip E 
+(°) Lug 3 of hore, trimmer 

(A FAlo {the long ware) 

(YF ai1 (the tong wire) 

C4 FB2 


(+) Connect the center conductor af the abielded 
cable coming from VBL? to lug! of terminal 
strip J (NS). 


lug 1 of terminal strip K (NS) 
lug 2 of V5 (NS) 

lug 1 of V3 (NS) 

lug 2 of terminal strip K (NS) 
Jug 1 of terminal strip L (NS) 
lug @ of V3 6-1) 

lug 1 of terminal strip N (NS) 


(J Connect the outer conductor (shield) of the 
shielded cable to lug 2 of terminal strip 5 
ys). 
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CONNECT TRE WIRE COMING FROM 


TO THE LOWER ROLE IN 


¥ Lng 2 of control D 
-) Lug 2 of control ¥ 


¢ 
‘ Lug 1 of controt ¥ 
*¢ 


Lug 4 of vert, trimmer , 


(-Y Lug 2 of controt 


(4 Lug J of control H 
“These connections are shown in Figure 124, 


{ } Comect the wire from ewitch lig FAS 


to lug 7 of V3 (NS). 


The wire from FB5 and the two short wires 
from FA11 and FA10 will not be connected 
until later. 


FILAMENT WIRING 


Refer to Figure 12 (fold-out from Page 23) for 
the following steps, 


Connect a hookup wire between each of the 


followiug terminals, Route each wire as shown 
am Figure 12, 


CONNECT A WIRE FROM THE LOWER HOLE IN 


tug 2 of V1 (NS) 

lug 7 of Vi (8-1) 

lug 2 of control R6 (NS) 

through Ing 2 of terminal strip 
J NS) to lug 9 of ¥42 (6-1) 

lug 7 of ¥5 (8-1) 

ing 2 of control R37 (Ns) 


‘TO THE LOWER HOLE IN 


Lug 9 of V2 (Ns) 
Lug 5 of V1 (6-2) 
Lug 9 of V4 (5-2) 
Lug 4 of Vi2 (Ns) 
Lug 4 of v4 (S-3) 
Ing 4 of Vi (8-2 
Lug 4 of Vi ($-1) 
Lug 5 of v6 (8-2) 
Lug 9 of V3 (NS) 
Lug 9 of V3 (8-2) 


Jug 9 of V6 (NS) 

lug 8 of V10 (8-2) 

tug 5 af ¥5 (NS) 

through tug 4 (NS) to tug 5 (8-1) af 
¥3, now solder tug 4 (8-2) 


lug 5 of V1 (NS) 
lug 9 of ¥4 (NS) 

lug 5 of v12 (6-1) 

through tug 4 (NS) to tug 5 (8-1) of 
va 


lng 4 of V1 @NS) 


through lug (NS)to lng 4 of V2. (NS) 
through lug 4 (Ns) to lug 5 (NS) af 
6, now solder tug 4 (8-2) 

lug 4 of V2 (8-2) 

lug 4 of V5 (1) 

lug 4 of V2 (8-2) 
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GROUND BUS WIRING 


Refer to Figure 124 for the following steps, 


ATER Taam Hone Te 


Lug 2 of terminal strip J (NS) tug 2 of terminal strip L (NS) 
) Lug 2 of terminal strip K (NS) ‘through lug 2 of terminal. strip L (NS) 
Fe to lug 9 of V1 (8-1) 
2 Lug 9 of V5 (S-1) Jug 2 of terminal strip K (NS) 
4) we 2 of terminal strip L (NS) lug 2 of terminal strip M (NS) 
‘Lug 2 af terminal strip M (NS) lug 2 of terminal strip P (NS) 
Lug 2 of terminal strip P (NS) Jug 2 of terminal strip N (NS) 
x v) Lug 7 of V9 (8-1) lug 2 of terminal strip P (NS) 


POINT TO POINT CHASSIS WIRING 


Refer to Figure 12A for the following steps, 


CONNECT A WIRE FROM TO. 
) Lug 8 of terminal strip P (NS) Jug 3 of terminal strip N NS) 
Lug 3 of terminal strip P (NS) lug 6 of V3 S-2) 
/(/) Lng 1 of terminal strip P (NS) trough tug 3 a Seema strip L (Ns) 
of terminal steip L (NS) tug 1 of V12 (NS) 
of ¥12 (8-2) lug 3 of terminal strip J (NS) 
of terminal strip L (NS) tug 1 of V3 (NS) 
i 3 of V3 (NS) lug $ of ¥4 (6-1. 
(7) Lug 7 of V3 (6-2) tug 8 of V4 (S-1. 
(4) Log 8 of V12 (8-1) tug 3 of R3Y (NS) 
(4) Lug 8 of Vi2 (5-1) Tug 3 of RE (NS) 


Use the bottom holes only when malang the 
following coanections to termnnal sirip M. 


a Lug 4 of Vi1 G-1)..... Jug 1 of terminal strip M (NS) 
) Lag 1 of teraninal strip Mi (NS)'.. 1.” ug 3 of terminal trip M (NS) 
ate Lug 1 of terminal strip M (NS)...... lug I of terminal strip L (NS) 


FILTER CAPACITOR MOUNTING 


Mee snes 48) Ne 10 


#i 


Refer to Figure 15 for the following steps, 


() Mouut capacilor 5 (26-109) by msertiog 


the four outside lugs through the slots of Hl #) 
the metal capacitor mionnting wafer, See 2 
Detail 184, Fasten the capacitor bytwisting Sh Z| 
each of the four outside gs approximately 

1/4 tara, 


2 eer SETSiIOR 20, ayaut 4 IypornetvTs rusk cameiros 


() Mount capacitor T {#25-108) on the phenolic 
wafer In the same manner, 


a | 


[Semon 
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CHASSIS TO POWER SUPPLY WIRING 


Refer to Figures 124 and 13 for the following 
steps, 


ach of Uke following wires is first connected 
to a lug on the chassis (use the lower hole of 
each jug), then it 1s routed around the rear 
corner of the chassis near V10 and up through 
grommet EE to a lug in the power supply 

section, For each of these steps, refer first 
| ta Figure 12A ior the chasms connection, then 
to Figure 13 for the power supply connection, 


be 
| CY Connect a wire from lug 2 of terminal strip 
P (NS) to lug 5 of capacitor § (NS), 
ay 
CY Connect a wre from lug 7 of V10 (St) to 
We gee capaeutor's aes) 


BEC) Comect a wire trom tug § of ¥9 (8-1) to tug 
‘Tot terminal strip R (NS), 


i 4G) Comect a wire from lug 1 of terminal strip 
B (NS) to Jug 1 of capacitor $ (8-1), 


i] 1 U) Connect a wire from lug 3 of terminal atrip 
(NS) to lug 8 af capacitor $ (NS), 


PA 

ye Gomect a wire from lug § of V11 (8-1) to 
|" jug 2 of terminal strip R (NS), 

wt 

AC ) Connect a wire from lug 3 af termunal strip 
i] ‘M (NS) to lug 4 of capacitor T (NS), 


(Sorin each end of an 18" Length ofhigh volt= 
age insulated wire, Connect one end of this 
wire to lug 7 of V4 (NS), 


(A Route this wire across the chassusas shown 

| an Figure 12 and up through grommet EEto 

the power supply section, Insert the rest of 

the lead through grommet FF, belowtermi= 

| nal strip @ and leave tt disconnected until 
later. 


] DEFLECTION PLATE LEADS 


(F Strip each end ot an 6% hugh voltage ine 

sulated wire. Connect this wire to lug 8 

] of V2 (NB). Route the other end up through 

grommet AA to he connected later, See 
Figure 124, 


Strip ech end of an 6" high voltage insu- 
Jated wire, Connect this wire to lug 1 of V2 
(NS), Route the other end of the wire up 
_firough groumet BB to be connected later, 


(/) strip each end of a 9" length oftmgh voltage 
insulated wire, Counect flus wire to lug 6 
af V8 (NS), Route the other end oi the wire 
vp through grommet CC to he comected 
ater, 


A. ) Strip each end of a 9" high vottage insulated 
ware, Connect this wire to lug 1 of V6 (NS), 
Route the other end of the wire up through 
grommet DD to be connected later, 


POWER SUPPLY WIRING 
Refer to Figure 13 for the following atepe, 


( ) Connect a wire from lug 3 of capacitor & 

JSS) to lug 5 of termmal strip R (NS). 
See Figure 13, 

{ } Connect a wire from lug 4 of capacttor 8 

@NS) to lug 6 of terminal strip R (NS), 


Coanect @ wire from lug 2 of capacitor T 
(NS) to lug 1 of terminal strip R (NS), 


() Connect a wire from lug 1 of capacitor T 
(N5) to lug 2 of terminal strip R (NS). 


{ J Connect 2 wie from iug 3 of capacitor T 
(S-1) to the closest mounting lug af capac- 
tor $ 8-1}, 


{) Connect 2 wire from lug 5 of capacitor 
§ (NS) to lug 2 of terminal stp @ (NS). 


() Btrip each end of a 41/4" wire, Coonnet 
one end of the wire to lug 2 of terminal 
strip Q (NS). Insert the other end of the 
wire through grommet FF, Leave this end 
free, 


¢ 


Strip each end of a 7" wire and connect one 
end to lug 2 of terminal strap @ (8-3), The 
other end of the wire will be connected 
Tater, 


() Strip each end of a 8" wire end connect 
une end to tug 5 of terminal strip R (NS), 
Leave the other end free, 


( ) Connect a length of high voltage inaulated 
wire between [ug 3 of terminal strip Q (NS) 
and lug 9 of tube socket VB (8-11. 


AEATHEIT 


[EapsTRom 
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{ Ae Strip each end of a 9" high voltage insu- 
lated wire, Connect one end af this wire 
to Ing 1 of termmal strip Q (NS) and 
route the other end through grommet PF, 


{ ¥°€20, Cut the lead at the anbanded end af a 
v1 fd 1200 V DC capacitor to 2"" and place 
1-1/2" of sleeving over it, Insert this lead 
through grommet FF from the other side 
of tho bracket and connect at to lug 1 of 
terminal strip Q (NS), The hody of the ea- 
pacitor should be toward the front as it 
appears in Figure 14, Do not fasten the 
other lead. 


(TCAL, Place 1-3/4” of sleeving over the lead 
from the unhanded end of the remaining 
wl pid 1200 V DC capacitor. Insert this lead 
through grommet FF from the other sideof 
the bracket end connect it to lug Sof terminal 
strip Q (NS), Place the hody of the capacitor 
aa it appears in Figure 14, Do not connect 
the other lead, 


(-7R58, Connect a 1 megohm {brown-biack« 
green) resistor between lug 1 (S-3) and lug 
3 (8-3) of terminal strip Q. 


(J Coanect the silicon rectifier between lug 3 
(8-2) and lug 4 (NS) of terminal strip R. 
Make sure that me red (+) end is con 
nected to lug 8, 


§-7 Moont the power transformer on the trans- 
former bracket with 8-32 x 3/8" screws, 
#8 lockwashers and 8-32 nuts, Insert the 
blue, yellow and red-yellow leads up thrungh. 
the gromunet into the power supply section, 
Insert the brown, black and green-yellow 
leads up through the 1/2" grommet un the 
other side of the transformer bracket, 


Speed rene 


INSTALLING THE CR TUBE 


Refer to Figure 14A and 14B for the following 
atepg, 


) Trim end install the eushiun stryp on the 
inside of the clamp at the rear of the CR 
tube shield as shown in Detail 148, 


CAUTION: Carefully open the carton contam- 
ing the 3RP] cathode ray tube, Handle the tube 
with reasonnble caution, since it hasbeen inghly 
evacuated, Should the envelope be broken, the 
resulting implosion could spray the area with 
Shattered glass with possthly serious conse 
quences, Avoid handling the tube while wearing 
dsamond rlugs which might scratch the glass, 
Do not strike the envelope with tools and do 
not subject it to impact or shock. 


(/) Slide the CR tube into tbe CR tube shueld 

from the runt panel, As the base ofthe tube 
emerges from the ‘clamp, mstall the CR 
tuhe socket, Align the front of the tuba with 
the panel, usmg a straight edge as shown, 
Pun 1 of the CR tube socket should be to- 
‘ward the top of the panel, 


dy Install a 6-32 x 5/8" screw m the tube 
hase clamp end seoure with a #8 locke 
‘washer and 6-82 nut, DO NOT overtighten, 


4) Ustug 6-32 x 5/8" screws, install the 
hezel, green grid screen end graticule 
un the front panel as shown in Detail 144, 
Fasten the CR tube shield to the front 
panel with these same 6-32 x 5/8" screws. 
Now go back end tighten the four screws 
that monnt the CR the shield to the rear 
chassis apron, 


| 
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WIRING THE CR TUBE SOCKET. 


Refer to Figure 14 for the following steps, 


2 
(7 lstalt #6 solder lug W with a 6-32 x 3/8" 
screw and a 6-32 mut, 


Connect the wire coming through grommet 
FF Grom lug 2 of terminal strip Q) to 
solder Ing W (NS), 


} Connect the free lead of capacitor C20 
(1 ufd 1200 ¥) to solder lug W (NS), Route 
the long wire coming from grommet FF 
behind C20 before fastening the capacitor 
lead. 


ia Cut the green-yellow transformer lead to 
length and strip 1/4” of insulation from the 
end, Connect this lead to solder lug W(NS), 


hs Connect the free lead of capacitor O21 (1 uid 
1200 ¥) to solder lug W (8-4), 


NOTE: All of the wires connected totheCR tube 
socket {except resistor, capacitor, or trans- 
former leads) will be high voltage maulated wire. 


at Strip each end of a 5" high voltage insulated 
vire, Connect one end to lug 8 of the CR 
tube ‘socket (8-1). Leave the other end dis- 
connected and routed through the large open- 
ing into the power supply section. 


est Insert the wire commg from chassls grom- 
met DD through 5/16" grommet #1. Con- 
nect thts wire to lug 9 of the CR tube socket 
6-1). 


( ) Insert the wire coming from chassis grom- 
met CC through 5/16" grommet #2, Con- 
nect this wire to lug 10 of the CR tube 
socket (8-1). 


( ) Insert the wire coming from chasals grom- 
met BB through 5/16” grommet #3, Connect 
this wire to lug 7 of the CR tube socket 

PAC 


) Insert the wire coming from chassis grom- 
met AA through 5/16" grommet #4, Con- 
nect this wire to ing 6 of the CR tube socket 
©). 


(-) Connect the shorter wire coming from 
grommet FF to lug 5 of the CR tube gocket 
Qs). 


/ 

( Y R52. Connect a 100 KQ (brown-black- 
yellow) resistor from lug 1 (NS) tolug2 (S-1) 
of the CR tube socket. 


A 

(/Y Connect the longer wire commg from 
grommet FF to lug 1 of the CR tube 
socket (NS). 


(47 C10, Connect a .O1 uid 1600 -V capacitor 
from lug 3 (NS) to lug 5 (6-2) of the CR 
‘tbe socket, 


(4 B88, Connect a1 megohm (brown-black- 
green) resistor from Iug 11 (NS) to lug 3 
6-2) of the CR tube socket. 


(/) Step each end of an 11" hugh voltage insu- 
lated wire, Connect one end of this wire to 
Jug 3 af control A on the front panel (S-1). 


“ 

A‘ Route the other end of this wire through 
grommet GG end connect it to lug 11 of the 
CR tube socket (8-2). 


() Strip each end of an 11-1/2" high voltage 
insulated wire, Connect one end ofthis wire 
to lug 2 of contro] Bon the front panel (S-1). 


(,) Route the other end of this wire through 
grommet GG to lug 4 of the CR tuhe socket 
GS-1). 


(.) Strip each end of an 11” high voltage insu- 
lated wire, Connect one end af this wire to 
lug 1 of oontrot A (8-1), 


{ ) Route the other end of this wire throngh 
grommet GG to Iug 1 of the CR tube socket 
(Ns). 

( ] Twist two 20" lengths of hookup wire to- 
gether tightly and cut the pair toa length 
of 18". Connecteach wire atone end of tins 
par toa switch lug on the rear of control 
‘A. Solder each of these connections. 
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( ) Route this twisted pstr through grommet  { ) Connect the other brown transformer leadto 
GG and down across the bottom of the trans- lug 1 of the CR tubs (8-4), 
former bracket to the rear as shown im 
Figure 14, The other end of this twisted 
pair will be counected later, All twelve lugs of the CR tube socket should now 


() Cut 2" syom the broum transformer leads N#Y@ been soldered, 


and twist them together loosely. Connect 
one lead to lug 12 of the CR tube (S-1). 


Figure 16 


E lSernom) 
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POWER SUPPLY CONNECTIONS 
See Figure 15 for the following steps, 


(/) Cut the red-yellow transformer iead to 
Tength end connect. it to lug § of capacitor 
8-3), 


(A Tost the two yellow transformer leads to- 
gether loosely, out off the excess lead 


Jengths end connect one lead to lug4of hibe 
socket V8 (S-1), 


(A Connect the other yellow transformer lead to 
Jug 6 of tube socket V8 (S-1). 


4°) Cut off the excess lead and connect a blue 
transformer lead to lug 4 of termunal strip 
R (S-2), 


(4 Cut aff the excess lead end connect the other 
.” blue transformer lead to lug 4 of capacitor 


TS-2), 
4. 


} R61, Connect a 2000 @ 10 wntt resistor 
trom lug 6 of termunal strip R (S-2)to tug 3 
of capacitor $ (3-9). 


s 


() R60, Connect a 2000 @ 10 wntt resistor 
from lug 7 of termunal strip R (S-2)to lug 4 
of capacitor $ (8-2), 


ib R62, Connect a 330 2 7 watt resistor from 
lug 5 of terminal strip R (8-3) to lug 2 of 
capacitor § (S-2). 
7 


() R64, Connect a 100 4 7 wnit resistor from 
lug 2 of terminal strip R (8-2) to tug 2 of 
capacltor T ($2). 


() R65, Connect 2 700 2 7 wntt resistor from 
lug 1 of termmal strip R (8-2) to Jug 1 of 
capacitor T (8-2), 


All power supply connections showd now have 
been soldered, 


FINAL CHASSIS WIRING 


Refer to Figure 16 for the following steps, The 
photograph on the rear of the schematic may 
atso prove betpful, 


() Twist the two green power transformer 
leads together loosely end route them, as 


shown, to tube socket V2, Cut one of the 
Jeads ‘to the proper length and connect it 
to lug 8 of V2 (8-3), 


() Cut the other green transformer leads to 
length and connect it to lug 9 of tube 
socket ¥2 (5-3). 

{ ) Twist the two red power transformer leads 
together Toosely and route them, as shown, 
to tube socket V10, Cut one lead to length 
and connect it to lug 1 of V10 @-1), 


( ) Cut the other red transformer lead to 


Tength and connect to tug 6 af tube socket 
Vi8 (8-1). 


OTE: Place each of the following compouents as 
they appear in Figure 16, 


(ff Connect a tength of bare wire from tug 1 
(G1) to mug 7 (NS) of tube socket V4, 


} Rad, Connect a 10 KR (brown-black-orange) 
1/2 watt resistor from lug 7 of tube socket 
‘V4 (8-3) to lug 3 of terminal strip J (NS), 


b ) R28, Coanect a 15 KA (brown-green-orange) 
+" 1/2 wntk resistor from lug 6 of tube socket 
‘V4 (NS) to tug 3 of termmnal strip J (8-3), 


( ) C12, Connect a .t ufd 200 y capacitor from 
lug 2 (NS) to ing 6 (8-2) of tube socket ¥4_ 
Place as shown end use sieeving on the 
longer lead, 


( ) RA, Connect a 100 & (orown-black-brown} 
resistor from lug 7 af tube socket V12 (8-1) 
to lug 1 of terminal strip J (S-2), Place the 
body of this resistor between tug 8 and the 
terminal strip as shown in Figure 18, 


NOTE: The area below tube socket V12 le pur- 
posely being kept free of leads and components, 
This is because a control, R88, will be mounted 
at that position later, 


( ) R28, Connect a 100 KR (brown-black-yellow) 
realstor from lug 2 of tube socket V4 (NS) to 
lug 2 of terminal strip J (8-5), 


() R22. Place 1-1/4" of sleeving over one 
Jead of a 1 mogohm (brown-black-green} 
reslator, Connect this lead to lug 2 of tube 
socket V4 (S-3), Use sleeving end connect 
the other lead of this resistor to switch lug 
FAO of front panel switch F (8-1), 
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{ J R84. Connect a 100 @ (in own-black-brown) 
resistor from lug 2 of tube socket V12(S-1) 
to lug 1 of termmal strip K (S-2), Place the 
‘ody uf the resistor as shown, 


(/) P26, Connect a 1 megohm (brown-black- 
green) resistor from lug 2 of tube socket 
V3 (NS) to lug 2 of termunal strip K (5-4), 


( ) B23, Connect a 100 9 (brown-black-brown) 
resistor {rom lug 2 af tube socket V3 (S-2) 
te lug 3 of terminal strap K (NS), 


‘NOTE: Because of thetr relatively large azze, 2t 
3s recommended thal you do not wrap the leads 
of the 1 wntt and 2 vntt resistors around the 
jugs they connect to, Merely lay the lead against 
a terminal lug, or through the hole af a tube 
socket lug and Solder. 


“ 

“} R18. Route one fead of a 10KS (brown. 
black-orange) 2 watt reststor through lug 8 
(NS) to Ing 3 (6-1) of tube sucket V2, Now 
solder lug 8 (8-2). Place the resistor as 
shown and conueci the other lead to lug 2 
of terminal strip N (NS). 


(A R20, Connect a 22 KR (red-red-orange) 

’ 2 wntt resistor from lug 1 of tube socket 
V2 (8-21 ta lug 3 of terminal strap N (NSI, 
Place the resistor body as shown, 


J. 
( 7 RS, Connect 222008 (red-red-red) resistor 
from lug 1 of terminal strip IN (NS) to lug 1 
of terminal strip P (Ng). 


() Rag, Route one lead of a 10 KQ (orown- 
vlack-orange) 2 watt resistor through Ing B 
(NS) to lug 3 (S-1) of tube sucket V6, Now 
solder lug 8 (S-2). Place the resistor as 
shown and route the other lead to lug 2 
of terminal strip P (8-5). 


(4 R48, Connect a 22 KO (red-red-orango) 
2 watt resistor from lug 3of termunal strip P 
(NB) to lug 1 of tube gocke, V6 (8-2), 


(J RY, Connect a 10 KR (rown-black- orange) 
1 wait resistor from lug 1 of control R6 
(S-1) to lug 1 of termmmal strip M (NS). 


“4 

(786, Connect a 1082 (brown-black-orange) 
1 watt resistor from lug 1 of control R37 
G-) to Wug 3 of terminal strip MNS). 


Z 

UY RIT, Route one lead of a 15 KS (brown- 
green-orange) 1 watt resistor through lug 
(8S) to lug 8 (S-1) of tube socket V1. Now 
solder lug 3 (8-2). Cut the other lead to 
length and conneet it to tug 1 of termanal 
strip L 8-3). 


Re, Cut one lead of a 6800 @ (ulue-gray- 
red) 2 wnit resistor to a fength of 1/2". 
Save the elipped aff portion, Connect the 
short lead of the 6600 2 resistor to lug 3 
of tube socket V3 (S-2). Place the resistor 
as shown and connect the other lesdtolug 1 
of ternmnal strip M (8-5), 


oa 
( )Place the lead clipped aff 227 between tug 3 
(8-1) and Tug 8 (NS) of tube socket ¥5. 


( ¥°R46, Connect 215 KR (orown-green-orange) 
L watt resistor trom tug 4 of tube socket V5 
(S-2) to lug 3 of terminal strip M (6-4). 
Place the body of the resistor as shown. 


(YRS, Connect a 1000 & (brown-black-red) 
resistor from lug 2 (8-2) to Ing 3 (S-2) of 
control R6, This resistor will be easter to 
install (vom above the chassis. 


( ) R36, Connect 2 1000 & (brown-black-red) 


resistor from lug 2 (8-2) to lug 3 ($-2) of 
control R37, The reeistor will be easier 
tu install from above the chassis, 


(C11. Connect the 1.0 yd 200 volt capacitor 
irom jog 3 of termina) strip K (8-2) to 
switch lug FB10 {S-1). 


nara MSS 
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Refer to Figure 17 for the following steps. 


NOTE: AN resistors in Figure 17 are wired 
above the tube sockets, ag shown m Detail 174, 
‘This te done for the purpose of simplitymg the 
wiring and eliminating the need for sleeving. 


a 

( ) R63, Connect 2 100  (brown-plack-brown) 
resistor from lug 1 of tube socket VI1 
G-1) to lug 2 of termmal strip N (6-2), 
Be sure and solder the bottom hole, 


() R59, Connect 2 100 & (brown-black-brown) 
resistor from lug 1 af tube socket V9 (S-1) 
to lug 1 of terminal strip P (8-4), Solder 
the bottom hole first. 


() R81. Connect 2 22 KQ (red-red-orange) 
2 watt resistor from lug 6 of tube socket 
V2 (2) to lug 3 of terminal strip N 
G-3), Solder the bottom hole first, 


POSITION COMPONENTS GELOW 
THIS TINE 


(TRIO, Connect a 20 KA (red-pjack-orange) 
resistor from lug 6 of tube socket V1 (NS) 
to lug 1 of termmal strip N (8-3), Solder 
the bottom hole first. 


i. Connect a 100 @ (brown-black-brown) 
resistor from lug 6 af tube socket V1 (5-2) 
to lug 7 of tube socket V2 (8-1). 


(} Clip the leads of a .02 fd dise capacitor 
to 1/2", Wrap these leads around the leads 
of a 2200 @ (red-red-red) resistor as shown 
m Detail 17D, Now sulder the leads al ewcht 
end of the resistor, 
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( )R15 and 08. Connect this ,02 utd capacitor 
and 2200 & resistor combination from lug 2 
of tube socket V1 (S-2) to lug 2 of terminal 
strip L (S-5). Lay the capacitor body down 
flat being careful that its leads do nottouch 


y other leads oy lugs, 
ne Counect a 100 @ {brown-black-brovn) 


resistor from lug 1 of tube socket V1 (NS) 
to lug 2 of tube gocket V2 (S-1), 


A) RU, Connect a 22 KQ (red-red-orange) 
resistor from lug 1 of tube socket V1 (S-2) to 
Jug 3 of termunal strip L (NS). 


“a R50, Connect 2 22 KM (red-redeorange) 
2 watt resistor from tug 8 of tibe socket 
V6 (S-2} to lug 3 of terminal strip P (S-5). 
(Solder bottom hole first in cach case.) 


C A RAT. Connect a 100 0 foronm- black brow 
¢ resistor from lg 6 of tube socket V5 (NS) 
to tug 7 of tube socket V6 (8-1). 


( ) R38, Connect a 22 KM (red-red-orange) 
resistor from ug 6 of tube socket V5 (S-2) 
to lug 9 of termunal strip L 8-6), 


) Clip the leads of a .02 gid dige capacitor 
to 1/2". Wrap these leads around the leads 
of a 2200 © (yed-red-red) reststor i the 
same manner ag before, Solder the con- 


nections, 

vA R44 and C18. Connect this .02 ufdcapacitor 
and 2200 @ resistor combination from lug 2 
‘ot tnbe socket VS (S-2) to lug 2 of termunal 
strip M (8-3). Lay the capacitor body down 
flat as before. 


RAS, Connect 4 100 2 (brown-black-brown) 
resistor from lug 2 of tube socket V6 (S-1) | 
to lug 1 of tube socket V5 (NS). 


() R40, Connect 2 22 KR (red-red-orange) 
resistor from lug 1 of tube socket V3 (S-3) 
to lug 1 of tube socket V5 (S-2), 


This completes the construction of the chassis 
section of your 10-10 Oscilloscope. Since tho 
components arc rather closely spaced, it would 
be well to check ail components and conuections 
carefully for mistakes, shorted wires or poor 
solder jomts. All connections on the chases 
should be soldered, 


a 


|. 


FRONT PANEL 
SUPPORT 
BRACKET 


FLAT 


CONTROL 
BRACKET 


GONTROL BRACKET WIRING 
| Refer to Figure 18 foy the following steps, 


( ) R66, Install the 100 Ke tab-mounting sweep 
| position control (10-58) m the control 
bracket as shown in Figure 18.4. 


() Loasen the four screws that hold the front 
| panel support bracketa to the chassis, Slide 
. the slots of the control bracket under the nuts 

and lockwashers as shown m Detail 184, 
Adjust the control bracket flat with the 
bottom of the chassis, and then tighten the 
four screws, 


NOTE: Make sure thet no bare wires or lugs 
extend up to where they could be sborted cut 
by touching the metal body of the control as 
uf 18 pressed down, 


() Connect the wire commg from switeh lug 
FALL to lug 1 of the Sweep Position control 
(8-1). 


() Connect the wre coming from FBS to lug 2 
af the Sweep Position control ($-1), 


(_) Connect theremamung 150.K& (brown-green- 
yellow) resistor from lug 2 of control F 
(S-2) to lug 3 of the Sweep Position control 
Os). 


{ ) Connect the 2-1/4" wire from switch lug 
FA1O to lug 3 of the Sweep Position control. 
6-2). 
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REAR PANEL MOUNTING AND WIRING 
REAR PANEL MOUNTING AND WIRDNG. 
Refer to Figure 19 for the following steps, 


{,) R61, Mount the 500 K antigmatism contro} 
{#10-60) on the rear panel, 


{ ) Install the fuse holder, See Detail 194, 


(,) Jnstall the une cord, with the strain relief 
’” insulator, ag shown in Detail 198, 


() Mount 3-tug termunat strip V with a 6-32 x 
3/8" screw, two #6 lockwashera and a 6-32 
nut, 


{,) Connect onn line cord lead to lug 2 of the 
fuse holder (S-1}, Connect the other line cord. 
Yead to lug 3 of terminal strip V (NS). 


Refer to Figure 20 for the followng steps, 


eno wove arreR 


Detail 194 


‘Washers and 6-92nuta, Leave the panel lean- 
ing backwards, as shown in Figure 20, for 
_Ane following wirmg, 

(4 Cut one af the black transformer leads to 
length and connect it to lug 1 of terminal 
‘Strip ¥ (NS), 

{ J Cut the other black transformer lead to 
length and connect it to tug 1 of the fuse 
holder (8-1), 


( ) Locate the two wires af the twisted pair of 
wires from the front pane}, Connect one wire 
to lug 1 (8-2) and the other wire to lug 3 
(S-2) of terminat strip V. 


() Connect the wire comiug trom tug 2 of 
terminal strip Q to lug 1 of controt W (6-1), 


( ) Connect the nigh yoitage msulatea wire com- 
ing from lug 6 of the CR tube socket to lug 2 
of control W 6-1). 


( ) Instatl the rear panel on the transformer  ( ) Connect the wire coming from lug of termi- 


' bracket with 6-32 x 3/8" screws, #6 lock- 


nal strip R to lug 8 af control W (St). 
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BRACKET 


cr 


Figure 20 


(-}Fasten the rear panel tothe supportbracket_ ‘This completes all of the wiring operations in the 
with 6-32 x 3/8" screws, Tighten the two assembly of your 10-10 Oscilloscope, Check all 
“hinge! serevn, connections and see the lead dress is as shown in 

the wiring figures, Do not attempt to operate it 

(_) Referring to Figure 21, prepare the two (one uti] yon have gone through the following TEST 
red and one black) test leads as shown, © AND ADJUSTMENT section, 


_---aD= 


sbioee HERE 


Figure 21 
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Figure 23 


TEST AND ADJUSTMENT 


Preliminary Adjustments 


() Refer to the tube location Figure 23 and 
install the tubes, Also install one of the 
fuses m the fuse holder, 


IMPORTANT WARNING: TUBES CAN BEDAM- 
AGED WHEN INSTALLING THEM IN THER 
SOCKETS, THEREFORE, USE EXTREME CARE 
WHEN INSTALLING TUBES AS WE DO NOT 
GUARANTEE OR REPLACE TUBES BROKEN 
DURING RANDLING OR INSTALLATION, 


NOTE: Figure 23 shows tube and adjustment 
control locations, 


() Set the controls and ewitches as follow: 


VERTICAL and HORIZONTAL 
gain controls.....--..... Minimum 


VERTICAL and HORIZONTAL 


attenuator switches....., AC, 20100 


<6 
|_.. ai 
iit I asriauensie 
FREQUENCY switch, Horizontal 
Input 
Fine FREQUENCY 
COMPO eee eeeeee. Ful COW 
All other controls and Middle of 


adjustments... . 0. .0.e cece e Tange 

() Plug the untt ito 2 source of 105-125 volt 
50/60 cycles AC only, and allow 5 minutes 
for warmup. Note thel'whea power 1a applied 
to the unit, the voltage regulator tubes (V9 
and V11) should glow with a purplish or 
‘orange light inside the tube elemente, Thia 
is a normal condition, Also, the pilot lignt 
‘will normally not lght for 16 to15 seconds. 
During thin warmup time, advance the IN- 
TENSITY control full clockwise and care- 
fully adjust the centermg controls until 2 
spot appears on the tube face, If ditficulty 
is encountered in centering the spot, con- 
nect a voltmeter between the chassis and 
12BH? plates (V6 and V2), Whea DC voltage 
reading ig the same on both plates (adjust 
‘with centering control) spot willbe centered. 


SS 
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NOTE: ff this, or any of the following steps, do 
not have the proper effect, turn the nnft OFF 
immediately and refer to the IN CASE OF DIF- 
FICULTY section on Page 40, 


Astigmatism Control 


( ) As soon as the spot hag been located, po- 
sition it in the center of the tube face, and 
reduce the INTENSITY control until it is 
just visible, Carefully adjust the FOCUS 
and astigmatism controls in conjunction 
with each other to obtain the smallest pos- 
sible spot, The astigmatism control is lo- 
cated on the rear panel bracket, 


Vertical DC Balence 


() Turn the VERTICAL gam control (redikmob) 
slowly clockwise and see if {t moves the 
spot, If it does, return the spot to the 
original location with the Vertical DC Bal- 
ance control, Rotate the VERTICAL gain 
control from minimum to maximum 2 few 
times to be sure no further change in spot 
position occurs, 


Horizontal DC Balance 


() Now turn the HORIZONTAL gain control 
(red mob) clockwise end see xf the spot 
moves horizontally, it does, return the 
spot to its original location with the hort- 
zontal DC halanee control, Turn the HORI- 
ZONTAL gain control back end forth a few 
‘tames, as in the previonn step,to besure no 
further change in spot position occurs. 


Sweep Positioning Control 


(_) Sst the FREQUENCY sviteb to the 5-50 posi- 
tion, Slowly advance the HORIZONTAL 
gain control (red knob) and observe the 
trace, It will probably shift to one side 28 
it becomes a abort line. Slowly adjust the 
Sweep Positionmg control, When this is 
properly adjusted, edvancing the HORIZON- 
TAL gain control should expand the dot, at 
the same speed, in both directions, 


Now switch the HORIZONTAL Attennstor 
jo AC X10 position, and check the adjust- 
mant, This line will be mutch longer andthe 
adjushnent more critical. Slightly reedjust 
the Sweep Positiouing control if necessary, 


GR Tobe Positiomng, 


In the provious steps, the trace may not have 
been perfectly horizontal, If it was nat, correct 
the candition as follows: 


() CAUTION: The voitages provided for the 
CR tube are high enough to be lethal under 
some conditions, Under NO circumstances 
attempt to rotate the tube with the power 
applied to the tmt, Observe the position 
of the trace on the CRtube and estimate how 
far the CR tube should he turned, Turn off 
the power end pull the plug, Loosen the 
clamp at the neck of the CR tube and rotate 
the tube the proper amonnt by turning its 
socket, Do not allow the tube to slide for- 
ynrd and come into contact with the grid 
sereen, Hf the CR tube is taghtly titted in the 
shield it may be nesaary to swing the rear 
panel back and/or remove V8, the 1V2tube, 
This process may be repeated if the trace 
is still shghtly tilted, Now, carefully tighten 
the CR tube teck claup WO hold the tube in 
place, Ba sure uot to overtighten end break 
the tube neck, Now, turn the unit on again 
and check to be sure the trace is horizontal, 


Horizontal Attennntor Compensation 


(.) Now return both the VERTICAL and HORI. 
ZONTAL gain controls ta the CCW posstion 
and readjust the centering controle Gf 
necessary) to position the beam in the 
center of the screen, Set the FREQUENCY 
switeh to the INTERNAL SYNC §00-6000 
position and the tine FREQUENCY control 
to the center of tis range, Set the VERTICAL 
Atteauator awitch to the AC X1 position, 
and the HORIZONTAL Attenantor switch 10 
the AC X10 position, Turn the mit OFF and 
comect a lead between the red vertical 
input binding post and the center ing of the 
Sweap Positicaing control. ‘Turn tho unit 
ON, andafter warmup, edyust the VERTICAL 
and HORIZONTAL gam controls anki a 
trace similar to Fig- 
ure 22 appears, Ad- sowie” 
just the horizontalat- 
tenuator trimmer ea- 
pacitor nearest the 
fruni panel to provide 
the atraightest Line, 


Figure 22 
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() Now set the HORIZONTAL attenuator switch 
to the AC X100 position and readjust the 
gain controls to provide a trace similar to 
Figure 22, as before, This time adjust the 
horizontal attentator trammer farthest from 
the front panel to provide the straightest 
Mine. 


Vertical Attenuator Compensation 


() Return the gain controls tothe CCWpositlon 
and set the HORIZONTAL attenuator switch 
to the AC X1 positien, Set the VERTICAL 
attenuator switch to the AC X10 position, 
‘Again, adjust the gain controls ustil trace 
similar to Figure 22 appears. Adjust the 
vertical attenuator trimmer capacitor near- 
esi the front panel to provide the straight- 
est line. 


(.) Now set the VERTICAL attenuator switch 
to the AC X100 position and readjust the 
gain controls to provide 2 trace simlar to 
Figure 22, This time adjust the vertical 
attenuator trimmsr fartheat from the front 
pane]. Now remove the lead, 


‘Sweep Generator Performance Check 


{) Connect a lead from the red vertical input 
post to lug 5 of tube socket V2, Set the 
FREQUENCY switch to the internal sync 
5-50 position and adjust the HORIZONTAL 
attenuator and HORIZONTAL gain controls 
to provide a full screen pattern Adjust the 
VERTICAL attenuator and VERTICAL gain 
controls to provide a trace heighth of 3-4 
squares, 


Turn the fine FREQUENCY control full 
COW, Now slowly rotate this control clock- 
wise notil the pattern stops or "syncs" in, 
‘There should be at least 12 full cyctes no 
the screen, 26 12 cycles of mformation 
would be displayed with a sweep frequency 
of 5 eps (cycles per second), The formula 
for determining the frequency at which the 
sweep generalor is operating 1s as follows: 


‘Thus, 60 cps divided by 5 eps swevp irequency 
equals 12 cycles, 


I there are more than 12 cycles, it merely 
indieates the sweep generator is ronning at 2 
frequency lower than § cpo. (This 13 normal, 
due to the component tolerances used,) 


() Now turn the fine FREQUENCY control 
clockwise until 2 cycles are “locked 1,” 
This corresponds to a sweep frequency of 
30 eps. ‘The control should be approzi- 
mately three-quarters of the way full CW, 


(__) Switch to the 50-500 synepfrequency range. 
‘Turn the fine FREQUENCY control CCW 
until 1 cycle is displayed, This indicates a 
60 ops sweep rate. The fine FREQUENCY 
control should be nearly all the way CCW. 
If the performance at all these checkpomts 
{a favorable, you can be reasonably certain 
thet your 10-10 sweep generator ts fnnction- 
ing property. 


NOTE: If a variable frequency audio signal 
generator is available, spot cbecks canbe made, 
if desired, on the higher frequency sweep ranges 
ag well, using the methods employed in ths 
previous steps. 


Thus completes the adjustment and test of your 
10-10, It can now be inatalled in the cabinet as 
follows: 


{ ) Secure the handle with two #10 self-tapping 
serews, Tighten securely, 


{ ) Press the small end of one of the rubber 
feet through each of the fon mounting holes 
in the bottom af the cabinet, 


{ ) Now slap the nuit into the cabmet and secure 
with two 6-32 x 5/8" binder head screws. 


Your 10-10 can now be put into service, Note 
that access holes ave been provided in the 
cabinet co that all internal adjustments can be 
reached withont removing the cabinet. This 
greatly simplifies the periodic recallbration 
normally reqnred in the maintenance of the 
To-10. 
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OPERATION 
GENERAL CONSIDERATIONS General 


Heat 


Thisnmit, Like most elertronic equipment, gener- 
ates a cerlain amount of heat, Be sure the ven~ 
talation openings on the sides of the cabinet are 
not obstructed in any way. It ws entirely normal 
for the onlside of the cabinet to become quite 
warm to the touch after @ few minutes of oper- 
ation 


Operating Location 


Although thoCR tube 1s shielded toprevent trace 
distortion due to magnetic fields, it 1e possible 
that some trace distorhon due to a very gh 
fleid may stil occur. The shield will certainly 
reduce these effects, but may not entirely elim- 
inate them, and if this appears to be a problem, 
the sumplest remedy 16 usually to find a location 
for the scope farther from the offending equip- 
ment. 


‘Voltage Roguiation 


3f the umt 1s turned off and then is ummediately 
‘turned beck on, the OC2 voliage regulator tute 
may not light. Thas would change the power sup- 
ply voltage and cause the trace to disappear. To 
prevent this condition, always leave the nmt off 
for atleust Iurty seconds belore turning sf back 
on. 


VERTICAL AND HORIZONTAL AMPLIFIERS 


When usingDC coupling on elther or both amplt- 
fiers, remember that it may not be possible to 
see 4 swail signal superimposed on a high DC 
voltage. Ths 19 entirely normal and will be 
better anderstood xf you remember that the DC 
component of the signal will be amplified by the 
came amoust as the signal voltage A shift in 
centering will also xesult with changes in gain 
and/or attenuator settings, This, too, is norme! 
as these controis affect the gain of the ampli- 
fier. 


SWEEP GENERATOR 
Internal-Exterual Syne 


Jn the INTernal SYNC posttions of the FRE- 
QUENCY control, a portion of the mput signal 6 
taken from the vertical amplifier and applied to 
tha sweep multrihrator. ‘This 15 done to oid the 
sweep generator at the same frequency orata 
submultipie of the mmput signal 


Inthe EXTernal SYNC positiens, a portion of the 
auput signal may be applied directly (o the EXT 
SYNC binding post, allowing external control for 
more or less Bync signal. 


Fine FREQUENCY Contro: 


Gain Controis, 


‘To prevent overloading the input stages in the 
amplifier, always reduce a large amplitude 
signal with the attennator ewilch and not the 
variable gain conlrol Try to keep the variable 
garn contro] Setting as lugh 25 possible to avout 
this difficulty. 


Aller the correct sWeep frequency range bas 
been selected, only the fine FREQUENCY con- 
trol has to be adjusted 10 obtain a stable pat- 
tern, Form the fabit of setting the fine FRE- 
QUENCY control with a small vertical signal 
G-2 squares high). This will assure best por- 
formance of the syne circuit during changing 
signal conditions. 
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APPLICATIONS 


‘The oscilloscope is a very versatile instrument, 
Properly used, there is almost no limit to the 
number end type of measurements at can pro- 
vide, 


To actually Hat the wide variety of applications 
in which your 10-10 Oscilloscope may be used 
‘would be beyond the scope of this manual, How- 
ever, several common applications are Listed 
below: 


Checking the output voltage and frequency 
of en oscillator eireult, 


Checking the frequency response of an amph- 
fier (either stage by stage, or as a complete 
enit). 


Troubleshnoting radios, TV sets, hi-fi eqmp- 
ment. 


Using with a computer as a read-out device. 


Measuring DC voltage. 


SUGGESTED READING 


More formation on oscilloscope apphcations 
will be found fn the followhug reading material: 


ZWICK, THE OSCILLOSCOPE - 
Publieations, New York, 


Gernsback 


RUITER, OSCILLOSCOPES AND THEIR USES - 
Murray Hilt Books, Ine,, New York, 


IN CASE OF 


1, Recheck the wiring, Trace euch lead in 
colored penci! on the Pictorial as it is 
checked, It is trequently helpful to have a 
Iriead check your Work, Someone whois not 
familiar with the untt may notice anmething 
consistently overlooked by the constructor. 


2, It 4s interesting to note that about 90% of the 
kits that are returned for repur, mal- 
function due to poor connections end golder- 
ing, Therefore, many troubles can baelim 
jnated hy reheatiug all coulections ty make 
sure that they are soldered as illustrated 
an the Figures foand m the SOLDERING 
TECHNIQUES section of this manont, 


PARR, THE CATHODE RAY TUBE ~ Chapman 
and Hall, London, 


RIDER and USLAN, ENCYCLOPEDIA OF CA- 
THODE RAY OSCELLOSCOPES - Rider, New 
York. 


BLY, GUIDE TO CATHODE RAY PATTERNS - 
John Wiley and Sons, New York. 


DIFFICULTY 


3. Check to be sure that all tubes are m their 
proper locations, Make sure that all tubes 
‘light up properly. 


4. Check the tubes with a tube tester or by 
substitution of tubes of the same types 
and known to be good, 


5, Check the values of the ¢ompouent parts, 
Be sure that the proper part has been 
wired into the circuit, as shown in the 
pictorial diagvaina and ag called out in the 
‘wiring instructions, 


8, 
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Check for bits of solder, wire endsor other 
foreign matter which may be lodged in the 
wiring beneath the chassis. 


H, after careful checks, the trovble Is still 
nat located and a voltmeter ig available, 
check voltage readings against those found 
on the Schematic Diagram. NOTE: Al 


voltage readings were taken witha HEATH- 

KIT® Vacuum Tube Voltmeter. Voltages 

may vary 10% due to line voltage variations, 
8. & review of the Circuit Description and 
Block Diagrams will prove belpful a m= 
sheating where to look for trouble. 


TROUBLESHOOTING CHART 


Trouble 


Suggested Test 


Tube filamente do not Itght 


Check fuse - check filament voltage, 


No spot or trace 


Remove vertical output tubes, spot appears 
check vertical circuit voltage and tubes, 
Remove horizontal output tubes - if spot appears 
ebeck horizontal circuil voltage and tubes. 
Check for high voltage. 


No vertical deflection 


Chick vertical tubes and vottages. 


No horizontal sweep 


‘Check horizontal tubes and voltages. 


‘A bibe filament does not ght ‘Cheek tube, 

No By Check fuse, 
Check Ve ana V10, 
Check for open resistors, shorted capacitors 
or defective tubes. 

No B Check fuse, 


Cheek silicon rectifier and V11, 
‘Check for open resistors or shorted capacitors. 


Poor focusing 


Check V8 - check bigh voltage bleeder resistors 
R54, R55, RAR and R57, 
Cheek C18, 


Fuse blows when 
switch is turned ou 


6X4 and OC2 tubes interchanged. 


Page 42 


SERVICE 


H, after applymg the information contained an 
this manoul and your best efforts, you are stiil 
unable to obtain proper performance, it 1s sug- 
gested that you take advantage of the technical 
facilities which the Heath Company makes avail- 
able to its customers. 


‘The Technical Consultation Departments main- 
tamed for your benefit, This service 1s available 
to you at no charge. Its primary purpose 1s to 
provide assistance for those who encounter 
@ifticulty i the constructun, operation or 
mmamtenance of HEATHKIT equipment. It isnot 
intended, and is not equmpped to function as a 
genera] source of technical information involving 
kat modifications nor anything other than the 
normal and specified performance of HEATHKIT 
equipment, 


Although the Technical Consnitants are famipar 
with all details of this kit, the effectiveness of 
their advice will depend entirely upon the amount 
and the accuracy of the information furnished Ly 
you, Ina sense, YOU MUST QUALIFY tor GOOD 
technical advice by helpmg the consultants to 
help you, Please use this outline: 


1. Before writing, furly investigate each of the 
Innts and suggestioys listed m this mancal 
under “IN CASE OF DIFFICULTY." Pos- 
sibly x will not be necessary to write. 


2. When writing, clearly describe the nature 
of the trouble and mention all associated 
equipment. Specifically report operating 
procedures, switch positions, connections 
to other units and anything else that might 
help £0 isolate the cause of trouble. 


3. Report fully on the results obiamed when 
testing the umt rutially and when following 
the suggestions under "IN CASE OF DIF- 
FICULTY." Bo as specific as possible and 
include voltage readings Jf test equipment 
4s available. 


4 dently the int mode] number and date of 
purchase if available, Also mention the date 
of the Ritassembly manual. (Date at bottom 
of Page 1.) 

5. Print or type your name and address, 
preferably in two places on the letter. 


‘With the preceding information, the consutant 
will Imow exactly What Int you have, what you 
would like it to do for you and the difficulty you 
wish to correct, The date of purchase teils him 


whether or not engineering changes have been 
made sinne it was shipped to you. He will tmow 
what you have doue in an effort to locate the 
cause of trouble and, thereby, avoid repeti- 
tious suggestions, (The automatic letter opener 
sometimes cuts through the letter, hence the 
Suggestion to print the name and address twice.) 
tn short, he will devote full time to the problem 
at hand, and through his familiarity with thelat, 
plus your accurate report, he will be able to 
give you a complete and’ helpful answer, If 
replacement parts are required, they will be 
shipped to you, subject to the terms of the 
Warranty. 


‘The Factory Service facilities are also available 
to you, in case you are not famultar enough with 
electronics to provide our consultants with suf- 
ficient information on which to base a diagnosis 
of your difficulty, or m the event that you pre- 
fer to have the difficulty corrected in this man- 
ner. You may return the completed instrument 
to the Heath Company for inspection and neces- 
sary repairs and adjustments, You will be 
charged 2 minimal service fee, plus the price 
of any additional parts or material required, 
However, if the completed lat is returned within 
the Warranty perjod, parts charges will he 
governed by the terma of the Warranty, State 
the date of purchase, if possihie, 


Local Service by Anthorized HEATBRIT Sery- 
ice Centers fs also availabje m some areas and 
often will be your fastest, most efficient method 
of obtainmg service for your HEATAKIT equp- 
ment, Although you may find charges for local 
service somewhat Ingher than for factory sery- 
ace, the amount of increase is usually offset 
by the transportation charge yon would pay if 
you elected to return your iit to the Heath 
Company. 


HEATHKIT Service Centers will nonor the 
regular 90 day HEATHKIT “Parts Warrunty on 
all tuts, whether purchased through 2 dealer 
or chrectly from Heath Company, however, it 
win. be necessary that you yerify the purchase 
date of your kit, 


Under the conditions specified in the Warranty, 
replacement parts are supplied without charge, 
however, if the Service Center assists yon it 
Jocatmg' a defective part (or paris) im your 


ae | | 
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lat, or installs a replacement part for you, 
you may be charged for ths service, 


HEATHKIT — equipment purchased locally and 
returned to Heath Company for service must be 
accompanied by your copy of the dated sales 
recespt from your authorized HEATHKIT deal- 
er in order to be etigibie for parts replacement 
under the terms of the Warranty, 


THIS SERVICE POLICY APPLIES ONLY TO 
COMPLETED EQUIPMENT CONSTRUCTED IN 
ACCORDANCE WITH THE INSTRUCTIONS AS 
STATED IN THE MANUAL. Equipment that has 
been modified in design will not be accepted 
for repair, Hf there is evidence of acid core 
solder or paste fluxes, the equipmant will be 


returned NOT repaired, 


For information regarding modification of 
HEATHEIT — equipment for special applica- 
tons, it 18 suggested that you refer to any one 
or more of the many publications thatare avail- 
able on ali phases of electronics, ‘They can be 
obtained at or through your local Mbrary, as 
welt as at most electranfe equipment stores, 
Although the Heath Company sincerely welcomes 
all comments and suggestions, it would be im- 
possible to design, test, evaluate and assume 
responsibility for proposed circuit changes for 
special purposes, Therefore, such modifications 
mrust be made at the discretion of the kit butlder, 
using information available trom sources other 
than the Heath Company, 


REPLACEMENTS 


Material supplied with HEATHKIT products 
has been carefully selected to meet design re- 
qurements and ordinarily will fulfill its fiction 
vathout difficulty, Occasionally improper matru- 
mant oyeration can be traced to a faully com- 
ponent, Should inspection reveal the necessity 
for replacement, write to the Heath Company 
and supply all of the following mformation, 


A. Thoroughly identify the part tn question by 
using the part number and description found 
in the manual Parts last, 


B Identify the type and model number of kit 
an which it is used. 


©, Mention date of purchase, 


D, Describe the outure of defect or reason for 
requesting replacement, 


The Heath Company will promptly supply the 
necessary replacement. PLEASE DO NOT RE- 
TURN THE ORIGINAL COMPONENT UNTIL 
SPECIFICALLY REQUESTED TO DO 80, Do 
not ciamantle the component tn question as 
ths will void the guaroutee, This replace- 
mant policy does not cover the free replace- 
ment af parts that may have been broken or 
damaged through carelessness on the part of 
the kit bunider, 


SHIPPING INSTBUCTIONS 


Jn the event that your instrumant must be re~ 
turned for service, these instructions should be 
carefully folicwed. 


ATTACH ATAGTO TRE EQU|PMENT BEARING 
YOUR NAME, COMPLETE ADDRESS, DATE OF 
PURCHASE, AND A BRIEF DESCRIPTION OF 
THE DIFFICULTY ENCOUNTERED, Wrap the 
equipment in heavy paper, exercising care to 
prevent damage, Place the wrapped equipment 
m a stout carton of such size that at least three 
inches of shredded paper, excelsior, or other 
resilient packing materzal can be placed be- 
tween all sides of the wrapped equipment and 
the carton, Close and seal the carton with 
gummed puper tape, or alternately, te securely 


with stout cord, Clearly print the addrees on 
the carton as follows: 


To: HEATH COMPANY 
Benton Harbor, Michigan 


Include your name and return address on the 
outside of the carton, Preferably affix one or 
more "Fragile or ' Handle With Care™ labels 
to the carton, or otherwise so mark with a 
crayon of bcight color. Ship by insured parcel 
post or prepaid express; note that a carrier 
cannot be held responsible for damage in transi, 
if, in HIS OPINION, the article is inadequately 
packed for shipment. 
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WARRANTY 


‘Heuth Campary warrants that for 2 perlodot three monte from Ibe date of shipment, all Henthiat 
warts ofall be free of defects in materials and workmanship under normal uge and seviee «nd 
fat in tulfillmont of any breach of such warranty, Heath Corapany shall replace wuch detective 
parte upon the return of the sams to its fnetory. The foregoing warranty chal) apply only fo the 
Original imyer, and ts and shat be in tig of all other warraniies, whwther express or impiled 
and o1 all other obhgations of Unbilities an the pari of Heath Company and th nd event hall 
Heath Company be ilable fer anyantleipated profits, consequential damages, 10S time or olher 
oases incurred by Ibe buyer inconnection with ise parchate, ‘esemibly oF Operation of oulhkies 
or camponents therent No replacement shall be made of parts damned Dy the buyer 18 the 
course of handling or assembling Heathkle equipment 


NOTE The foregoing warranty 18 completely void and we will aol replace, repale er serutce 
mstraments of parte theroot in wich aeld cove solder or paste lienes have been used 


NEATH COMPANY. 
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TYPICAL COMPONENT TYPES 


‘This chort is a guide to commonly used types of elec- 
frame Components. The symbcls and reisted [ustra- 


fiona should prove helpful in identifying mast parts and 
reading the schematic diagrams, 
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RESISTOR AND CAPACITOR COLOR CODES 


RESISTORS 


‘The colored bands aroime thebady of acolo coded reststor 
rescat 13 value in olime, ‘Fuwe colored bands sre grouped 
foward one end of the resistor body. Starting with thia end 
Of the resistor, the Lirst band represents the first digit of 
the restetance value; the seeand band represents the second 
ligt the tora vand represents the number by which the first 
to tgits aye multiplied, © fourth band of gold or silver rep- 
resents @ tolerance of 28% or 410% respectively The absenoe 
Of a fourth band indloates a tolerance of 220%, 


CODE 


COLOR ler DIGIT 2xo DIGIT MULTIPLIER 
BLACK ° 9 1 
BROWN i 1 od 10 
RED. 2 z 190 
ORANGE a 3 1909 
Seclow a 4 19009 
GREEN 5 5 100.000 
BLUE, L- 6 § 1000,000 
YIoLer t y 10:000,000 
GRAY. s 8 100.000.000 
Wire 3 5 —{ 1000.000:000 
BoLd : = i 
SILVER i = - o1 
— 
“TOLERANCE 
GOLD £3-7%, 


SILVER 2 10% 
NO BAND 420"% 


‘The phyattal stze of a composition resistor 1s related to its 
wartage Tatas, Size increases progressively as the wattage 
rating te increased, The diameters of 1/2 watt, | watt and 
2 wat resistors are approximately 1/8", 1/4" and 5/16, 
respectively, 


‘The calor code chart and examples whieh follow provide the 
information reqmred to Wentify coltr coded resistors 


EXAMPLES 
——YELLOW- 4 


VIOLET-7 ——. 
ORANGE- 000. 

{oS seven = TOLERANCE 
10% 


47 #1000 
(on 47K0) 


pS ieo 2 2 } 22 x 100,000 
(—— GREEN- 100,000 j(OR 2.2 MEG.) 


HE 


NO BAND = TOLERANCE 
£20% 


CAPACITORS 


Genaraity, only mica and tubular ceramic captcitors, used 
am modern omuipment, are color coded, The color codes difter 
Somewhat among cipicilor manufacturers, however the codes 


Mica 


EXAMPLE 


EE Tiow or yoo as % 


shown below apply to practically all of the mica and tubular 
ceramic capacitors that aze in .ommon uge. These codes dom~ 
ply math EIA (Electronics Industries Association) Standards, 


TUBULAR CERAMIC 
Place the group of rings or dots fo the left and vead trom left 


EXAMPLE 


A ff eo MUTELER 


rye in wt —secrers « ethow) Come moses were 2 een) 
NOTES. 


} The characteristic of a mica eapacito, io the temper- 
sure coefficient, drift capacitance and insulation resistance 
‘This information fg wot veuslly needed to identify a capacitor 
but, if dasired, s€ ean ne obtamed hy reterring to ELA Stand. 
aré, RS188 (a Standard of Blestronie Industries Assocation.) 


2, The temperature coeticient of a eapscitor 48 the prechete 
atte change in capacitance with temperature change and ts 


expressed 1 parts per million per degree centigrade, Refer 
fo BIA Standard, FS-198 (2 Standard of Figctronic Industries 
Association.) 


3, The farad 19 the base unit of capacitance, however cap- 
atttor valites are generally expregsed in terms af wld (micro 
farad, 00000 farad) and wef {miczo-micro-farad, 00000, 
Kid); therefore 1.000 wnt = .00) pfd, 1,000,000 puts Vata. 


USING 4 PLASTIC NUT STARTER 


‘A plastic mit starter offers 2 convenient method 
of ‘starting tho most used eres: 3/16" and 1/4” 
(Go86 and 6-42). ‘When the corzeat end ts pushed 
down over a ani, the pliable tool conforms to the 
Shape of Wie out’ end Ure mut 16 gently held whtle tt 
as boty ploked wp ang started on the ecieW The 
{ool should only be used tp statt the mt 
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